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WELL Stewart 36-1H
LOG INTERVAL CASING DATA FIELD Plateau
DEPTHS: 3400 TO 13202' REGION Piceance Basin
20 AT 40 COORDINATES N 39 13' 34.900"
DATES: 04/19/2011 TO 05/15/2011
10.75" AT 1427 W 108 3' 37.150"
SCALE: 1"=100'
7.625" AT 6558’ ELEVATION 5964' GL
4.5" AT 5986' KB
MUD TYPES
COUNTY, STATE Mesa, Colorado
Water Based TO 13202 HOLE SIZE
24" TO 40" API INDEX 05-077-10100-00
TO
12, 25" TO 1457 SPUD DATE 04/15/2011
TO '
CONTRACTOR Nabors Drilling
10 9.875" TO 6580’
CO. REP. Charlie Brown
6.5" TO 13202’
RIG/TYPE M13 Rotary Triple/ Top Drive
ABBREVIATIONS
LOGGING UNIT ML 0035
NB  NEWBIT PV  PLASTIC VISCOSITY LC LOST CIRCULATION
RRB RERUN BIT YP  YIELD POINT CO CIRCULATE OUT GEOLOGISTS Jim Sadler
CB COREBIT FL FLUID LOSS NR NO RETURNS Phillip Kelley-Dotson
WOB WEIGHT ON BIT CL PPM CLORIDE ION TG TRIP GAS
ADD. PERSONS
RPM ROTARY REV/MIN Rm MUD RESISTIVITY SG SURVEY GAS
PP  PUMP PRESSURE Rmf FILTRATE RESISTIVITY WG WIPER GAS
STROKES/MIN POOR RETURNS CONNECTION GAS
SPM PR cG CO. GEOLOGIST  Erik Graven
MW  MUD WEIGHT LAT LOGGED AFTER TRIP
VIS  FUNNEL VISCOSITY LAS LOGGED AFTER SURVEY
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Encana Oil and Gas (USA)

Stewart 36-1H
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CHROMATOGRAPH CALIBRATED
CALIBRATED TO A TEST GAS OF
IMETHANE = 10,000 PPM
ETHANE = 1,000 PPM
ROPANE = 1,000 PPM
| - BUTANE = 1,000 PPM
N- BUTANE = 1,000 PPM
| - PENTANE = 1,000 PPM
N - PENTANE = 1,000 PPM
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Remarks
Survey Data, Mud Reports, Other Info.

FOR MUDLOGGING PROCEDURES.

ROCK COLORS ARE BASED ON THE GSA ROCK
COLOR CHART.

GAS EQUIPMENT IS CALIBRATED TO READ
500 UNITS = 10% METHANE IN AIR.

CONNECTION AND WIPER GAS IS REPORTED IN
UNITS ABOVE BACKGROUND GAS.

LOGGING COMMENCED AT 0200HRS ON
4/19/2011 AT 3600' MD.

SHALE @ 3600' MD = DARK GRAY, BROWNISH
BROWN, TO LIGHT BLACK; DENSE TO CRUNCHY

JORANGE, TO DARK BROWN; TOUGH TO CRUNCHY

MASSIVE TO PLATY CUTTINGS HABIT; DULL

JTENACITY; IRREGULAR TO PLATY FRACTURE;
JSILTY TEXTURE; INTERBEDDED SILTSTONE AND
IMASSIVE TO PLATY CUTTINGS HABIT; DULL
JLAMINAE TO THIN STRUCTURE.

EARTHY LUSTER; CLAYEY GRADING TO SILTY

[TEXTURE; THIN TO THICK STRUCTURE.

1COAL @ 3630' MD = DARK GRAY TO BLACK;
BRITTLE TO CRUMBLY TENACITY; IRREGULAR
-TO BLOCKY FRACTURE; PLATY TO MASSIVE

CUTTINGS HABIT; DULL EARTHY LUSTER;

/SMOOTH TO CLAYEY TEXTURE; LAMINAE TO

ITHIN STRUCTURE.

=

’ MAX GAS 17500——

SMAX GAS 20250 T

SANDSTONE @3750'= GRAY TO DIRTY BROWN

JYELLOW COLOR; MEDIUM GRAINED; MOD
__E==SORTING; MOD ANGULAR TO MOD WELL RND'D

FRIABLE TO OCC HARD; LITHIC RICH WITH
OCC ABUND BLACK REWORKED COAL AND

{CARBONACEOUS MATERIAL; MOD VISIBLE
JPOROSITY; MOD TO HIGH GAS TO 3600 UNITS

JESPECIALLY WHEN ASSOCIATED WITH COAL

JSEAMS; NO APPARENT OIL INDICATORS; MOD

JWET GAS.

CARBONACEOQOUS SHALE @ 3850'= VERY DARK

_-BROWNISH GRAY TO BLACK; FIRM AND
JBRITTLE; FISSIL; THIN PLATY TO TABULAR

CUTTING HABIT;, SMOOTH TO MOD SILTY

JTEXTURE; GRADES TO CARBONACEOUS
JSILTSTONE; VARIABLE FROM ARGILLACEOUS

{TRUE SHALE TO NEAR COAL; COMMON VERY

THIN COAL LAMINAE AND SEAMS; NO OIL AND
MODERATE GAS THRU SECTION

ROLLINS SANDSTONE= LIGHT GRAY WHITE TO

Ttl Gas

1K>y

BUFF TAN; HARD AND WELL CEMENTED;
FINE TO LOWER MEDIUM GRAINED; MOD
WELL SORTED,; CLEAN APPEARANCE AND VERY

IQUARTZOSE; CALCITE CEMENT, MOW VISIBLE
[POROSITY DUE TO CEMENTATION; NO APPARENT

Cco2

20K>y

FRACTURES; MOD LOW GAS SHOW FROM
ROLLINS; POSSIBLY WATER WET.

| SILTSTONE@ 4080'= BUFF TAN TO YELLOWISH
BROWN; VERY FIRM TO HARD; DENSE AND

{TOUGH; SILTY TO FINE ABRASIVE TEXTURE AS
/GADS TO VERY FINE SANDSTONE; DULL
JLUSTER; THIN TO THICK STRUCTURE;
INTERBEDDED WITHIN SHALE.

[SILTSTONE @ 4110' = DARK BROWNISH ORANGE
{TO LIGHT GRAYISH BLACK; TOUGH TO CRUNCHY
{TENACITY; IRREGULAR TO BLOCKY FRACTURE;
IMASSIVE TO PLAY CUTTINGS HABIT; DULL
[EEARTHY LUSTER; CLAYEY GRADING TO GRITTY

JTEXTURE; THIN TO THICK STRUCTURE;
{NTERBEDDED SHALE SEEN IN SAMPLE.

COZZETTE SANDSTONE = LIGHT GRAY, BLUISH
WHITE, TO DARK BROWNISH GRAY; QUARTZ

FRAMEWORK; FINE TO MEDIUM GRAIN SIZE;
'WELL TO FAIR SORTING; SUBROUND TO
ROUNDED ANGULARITY; HIGH TO MODERATE
SPHERICITY; FROSTED TO ETCHED SURFACE
FEATURES; INTERBEDDED CARBONACEOUS

MATERIAL SEEN IN SAMPLE; VERY WELL
CEMENTED, HARD.

SANDSTONE @ 4280' = BLUISH WHITE, DARK
GRAY, TO BLACK; FINE TO MEDIUM GRAIN

SIZE; WELL TO FAIR SORTING; SUBROUNDED
'TO ROUNDED ANGULARITY; HIGH TO MODERATE

|SPHERICITY; FROSTED SURFACE FEATURE;
DARK MICA MATERIAL SEEN IN SAMPLE;
INTERBEDDED WITHIN SILTSTONE; NO

VVISIBLE OUT GASSING.

SILTSTONE @ 4380' = DARK GRAY, GRAYISH

5/18/2011



RED PURPLE TO BROWNISH BLACK; TOUGH

{TO CRUNCHY TENACITY; IRREGULAR TO BLOCKY
JFRACTURE; MASSIVE TO PLATY CUTTINGS
HABIT; SILTY GRADING TO GRITTY TEXTURE;
THIN TO THICK STRUCTURE; SOME
INTERBEDDED SAND IN SAMPLE.

NOV EX65 BX44

010)47

SANDSTONE @ 4460 = BLUISH WHITE, GRAYISH
'WHITE; SALT AND PEPPER APPEARANCE;
PREDOMINANTLY QUARTZ FRAMEWORK;

DARK MICA MATERIAL PRESENT; FINE TO
MEDIUM GRAIN SIZE; FAIR TO POOR SORTING,;
SUBROUNDED TO SUBANGULAR; MODERATE TO
LOW SPHERICITY; FROSTED AND ETCH SURFACE
FEATURES; QUARTZ WITH TRACE CALCITE
ICEMENT.

00Sv

{SILTSTONE @ 4560' = DARK GRAY, GRAYISH

{RED PURPLE TO BROWNISH BLACK; TOUGH

{TO CRUNCHY TENACITY; IRREGULAR TO BLOCKY
JFRACTURE; MASSIVE TO PLATY CUTTINGS
HABIT; SILTY GRADING TO GRITTY TEXTURE;
{THIN TO THICK STRUCTURE.

—MW IN 9.3 VIS 46

MW OUT 9.3 VIS 46

C1,2,3,4, ) |
/

0097

ISILTSTONE @ 4630' = DARK GRAY, BROWNISH
BLACK; TOUGH, CRUNCHY TENACITY;
IRREGULAR TO BLOCKY FRACTURE; MASSIVE

\\Z {TO PLATY CUTTINGS HABIT,; DULL EARTHY

OB:8
RPM: 51 2
PP: 1985
GPM:520 — -

JLUSTER; SILTY GRADING TO GRITTY TEXTURE;
{THIN TO THICK STRUCTURE.

MW IN 9. 1\713\%
MWOLLTQ 1 VIS 5

|SILTSTONE @ 4700' = DARK GRAY, BROWNISH
BLACK; TOUGH, CRUNCHY TENACITY;
JRREGULAR TO BLOCKY FRACTURE; MASSIVE
{TO PLATY CUTTINGS HABIT; DULL EARTHY
JLUSTER; SILTY GRADING TO GRITTY TEXTURE;
{THIN TO THICK STRUCTURE; GRADING FROM
|SHALE TO A VERY FINE CLAYEY SANDSTONE;
MODERATE DRILL GAS THRU SECTION.

00.Lv

|SHALE= MEDIUM TO DARK GRAY TO MEDIUM
'BROWN GRAY; VERY FIRM AND BRITTLE; SLI
/ICRUNCHY; NON TO SLI CALCAREOQUS; POSS
{SLI SILICIC PER CRUNCHY NATURE; THINLY
'BEDDED AND MOD FISSIL; INTERBEDDED
JTHINLY WITH SILTSTONES; OCC SMALL BLACK
'TO VERY DARK BROWN FOSSIL FRAGMENTS;
INO OIL INDICATORS; MODERATE DRILL GAS
WITH C-1 THRU C-5 PRESENT.

0081

|SILTSTONE= MEDIUM TO DARK GRAY TO BROWN
GRAY; VERY FIRM TO MOD HARD; SILTY TO
IFINE ABRASIVE TEXTURE; BRITTLE TO

'TO CRUNCHY; SMALL BLOCKY TO TABULAR
CUTTING HABIT; NON TO SLI CALCAREOUS;
DULL TO SLI RESINOUS LUSTER; HACKLY TO
PLANAR FRACTURE; GRADING TO VERY
FINE DENSE CLAYEY SANDSTONE IN PART;
INO FRACTURE EVIDENCE; VARIABLE FISSIL;
INO OIL INDICATORS; MODERATE GAS THRU
SECTION.

k
RPM 2 + MOTOR
PP 1599

0067

IS 42,pH 10.0

000S

ISANDSTONE= VERY FINE GRAINED; BROWNISH
|GRAY COLOR; DENSE AND VERY WELL CEMENTED
WITH NO TO VERY SMALL VISIBLE POROSITY

NO APPARENT FRACTURES; QUARTZOSE;

MOD WELL ROUNDED; SILICA CEMENT; MOD
SORTED; THIN BEDS WITHIN SHALE/SILT

SECTION; GRADING TO AND FROM SILTSTONE;
HARD AND WELL CEMENTED; NO OIL INDICATOR
IMINOW INCREASE IN GAS COMPARED TO REST
/OF SECTION FROM SANDSTONES.

00TS

| SHALE@ 5200'= MEDIUM GRAY WITH BROWN
JHUES; FIRM TO SLI HARD; INCREASINGLY
JARGILLACEOUS AND LESS CRUNCHY; SLI
/SOLUBLE ON WATER WASH GIVING CLOUDY
WATER NON CALCAREOUS; THIN PLATY
ICUTTINGS; FISSIL; THINLY BEDDED TO
{LAMINATED; COMMON SHALE PARTINGS;
/GRADES TO SILTSTONE IN PART; DULL
[EEARTHY LUSTER,; DRIES TO LIGHT GRAY
BUFF COLOR; MODERATE ROP DEPENDENT DRILL
/GAS; NO OIL INDICATORS.

=
>

00¢Ss

WOB 4-11k
RPM 46 + MO
PP 1681 P
GPM

MW@% 5, VIS 44 0.5
C12345 |
§ () § 'SANDSTONE@ 5310'= WHITE TO LIGHT GRAY;
’ LOWER MEDIUM GRAINED; WELL SORTED;
[FRIABLE TO SLI HARD; GRAIN SUPPORTED;
VERY QUARTZOSE; MODERATE TO LOW VISIBLE
POROSITY; SILICA AND CALC CEMENT; DULL
'TO MOD YELLOW FLUORESCENCE; NO CUT NOR
PETRO ODOR; MODERATE GAS THRU SECTION
SANDSTONES ARE THIN BEDS WITHIN SHALE
SECTION.

00€S

NOTE= GAS READINGS ARE PRIMARILY DRILL
GAS AND ARE HIGHLY ROP DEPENDANT; VERY

| SMALL TO ABSENT CONNECTION GASSES SHOW
JVERY LITTLE TO NO GAS BLEED IN WHILE

| PUMPS OFF;

WOB 5-7k
RPM 46 + M
PP 1681
GPM

00vS

/SHALE@ 5430'= MEDIUM GRAY WITH MINOR
'BROWN HUES; FIRM TO OCC HARD; DULL TO
MOD RESINOUS LUSTER; SMOOTH CLAYEY TO
OCC SILTY TEXTURE; CRUMBLY; FISSIL WITH
THIN PLATY TO SCALY CUTTINGS DOMINANT,
SLIGHTLY CALCAREOUS; CLAYS SLI SOLUBLE
ON WATER WASHING; GRADES TO SILTSTONE;

MWIN95 IS/44
C-1,2, 3
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PP
MW IN 9.57VIS 46
C1,2,3, 4;}5

e
,PH 10,1

THICK SECTION OD SILTSTONE AND SHALE;

MODERATE FAIRLY CONSISTENT DRILL GAS
{THRU SECTION; NO OIL INDICATORS.

[SILTSTONE @ 5580'= MEDIUM TO LIGHT GRAY;

HARD; SILTY TO SLI ABRASIVE TEXTURE;

BLOCKY TO TABULAR CUTTING HABIT; COMMON

CLAY PARTINGS; SLI CALCAREOUS; DULL TO
SLI SPARKLING LUSTER; TOUGH TO CRUNCHY;
grading OCCASIONALLY TO VERY FINE

ISANDSTONE WITH A GRITTY TEXTURE AND

VISIBLE WELL ROUNDED QUARTZ GRAINS;
NO OIL INDICATORS AND A STEADY DRILL

{GAS THRU SECTION
ISHALE @ 5640' = MEDIUM GRAY, TO LIGHT

GRAY; TOUGH TO CRUNCHY TENACITY;

INTERBEDDED SILT AND QUARTZ GRAINS
JPRESENT; IRREGULAR TO PLANAR FRACTURE;
IPLATY TO FLAKY CUTTINGS HABIT; DULL
[EEARTHY LUSTER; CLAYEY GRADING GRITTY
{TEXTURE; LAMINAE TO THIN STRUCTURE; NO
VISIBLE HYDROCARBON INDICATORS.

ISILTSTONE 5730' = DARK GRAY, TO GRAYISH

BLACK; TOUGH, ABRASIVE CRUNCHY
TENACITY; IRREGULAR TO BLOCKY FRACTURE;

IMASSIVE CUTTINGS HABIT; DULL EARTHY
JLUSTER; SILTY GRADING TO GRITTY TEXTURE;
INTERBEDDED CRYSTALS OF QUARTZ;

THIN TO THICK STRUCTURE.

ISILTSTONE @ 5810' = DARK GRAY, BROWNISH
BLACK; TOUGH, CRUNCHY TENACITY;

IRREGULAR TO BLOCKY FRACTURE; MASSIVE

{TO PLATY CUTTINGS HABIT; DULL EARTHY

LUSTER; SILTY GRADING TO GRITTY TEXTURE;
THIN TO THICK STRUCTURE; GRADING FROM
SHALE TO A VERY FINE CLAYEY SANDSTONE;
MODERATE DRILL GAS THRU SECTION.

SHALE @ 5900' = DARK GRAY, TO BROWNISH

BLACK; TOUGH, CRUNCHY TENACITY;

IRREGULAR TO PLNAR FRACTURE; PLATY
'TO FLAKY CUTTINGS HABIT; DULL EARTHY
LUSTER; CLAYEY GRADING TO GRITTY

[TEXTURE; LAMINAE TO THIN STRUCTURE;

Ttl Gas

IMOSTLY INTERBEDDED WITHIN SILTSTONE.

| NOTE= SHAKER WITH GAS TRAP MALFUNCTION
1MOVED GAS TRAP TO NEW SHAKER, GAS OFF

S TRAP DVIRR

AS TRAP UP

20K><

|LINE FOR A WHILE.

| SILTSTONE @ 6050'= MEDIUM TO OCC DARK

GRAY; FAIRLY EVEN COLORED; MOD HARD TO

HARD; NON CALCAREOUS TO POSSIBLY

/SILICEOUS; DENSE AND TOUGH; SILTY TO
JFINE ABRASIVE TO GRITTY TEXTURE WHEN
IGRADING TO SANDY SILTSTONE; BLOCKY

CUTTING HABIT; MODERATE TO INCREASING

DRILL GAS; GAS MAGNITUDE TIRED TO ROP

INO CONNECTION GASSES OF NOTE.

{SHALE @ 6200'= MEDIUM GRAY TO SLI BROWN

GRAY; FIRM AND BRITTLE IN PART AND OCC

|SOFT AND DUCTILE WHEN VERY CLAYEY;
/SLI SOLUBLE ON WASH; THIN PLATY TO

SCALY CUTTINGS; MOD TO GOOD FISSILITY;

/THINLY BEDDED AND INTERBEDDED WITH

SILTSTONE; RESINOUS TO SLI SPARKLY

LUSTER WITH OCC ABUNDANT MICA AND MINOR
PYRITE; OCC BLACK CARBONACEOUS MATERIAL
OR FOSSIL RUMINANTS; NO OIL INDICATORS;
MODERATE DRILL GAS SHOWS THRU SECTION.

|SANDSTONE@ 6360'= LIGHT GRAY WHITE TO

DARK GRAY WITH COMMON BLACK MATERIAL

|STREAKS; VERY FINE TO FINE GRAINED; MOD

AN Ay \/};‘/

WELL SORTED; FRIABLE TO WELL CEMENTED

IAND HARD; MOD WELL ROUNDED MODERATE

ISPHERICITY; GRAIN SUPPORTED; GRADES TO
{SANDY SILTSTONE; THINLY TO THICKLY

BEDDED; MODERATE TO GOOD GAS SHOW

MW 10.0, VIS
C-1,2,3,4,€

spos
3

IN

{TO OVER 1000 UNITS DESPITE INCREASED
/MUD WEIGHT TO 10.0 PPG; MOD WET GAS
[WITH C-1 THRU C-5 IN CHROMATOGRAPHY.

SILTSTONE@ 6450'= MEDIUM TO DARK GRAY;

/

VERY FIRM TO MOD HARD; DULL TO SPARKLY

LUSTER; INTERBEDDED WITH SHALE AND

VERY FINE SANDSTONES; FISSIL; OCC ABUND
MICAS; VARIABLE FROM CLAY RICH TO SANDY;

SLI CRUNCHY; MOD CALCAREOUS; NO FRACTURE

S e J/J\{f

|EVIDENCE; MODERATE TO OCC HIGH DRILL GAS

|SHALE= DARK GRAY TO SLI BLACKISH; FIRM A
BRITTLE; FISSIL; THIN PLATY CUTTINGS;

DULL TO RESINOUS LUSTER; THINLY BEDDED

|WITH SILTSTONES; MOD CALCAREOUS;
INO APPARENT FRACTURES; MODERATE DRILL

GAS THRU SECTION; INCREASING CALCAREOUS

/THRU THE PRAIRIE CANYON MEMBER; NO
[OIL INDICATES

CG0u <
z —
“
S ;o
. S
< |
0 THGas ——1K>{10 Seth c-1) 100K>
50 co2 -~ 20K>%10 thn C- 100K>
| 10 rop C- 100K>
cGou , 10 Butn C<4 100K>/
{ 10 \Peht c-§ 100K>!
‘\ L
5 |
[ J,,} § MW 10.0, w% 46 pH 1}!0 J
_— C.1 224 |

| TD INTERMEDIATE SECTION @ 6580' ON

104/22/2011 @ 16:00 HRS
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|SILTSTONE@ 6640'= MEDIUM GRAY TO
BROWNISH GRAY; FIRM TO MOD HARD;
VARIABLE FROM SILT TO SOFTER SHALE/CLAY;
IGRADING TO VERY FINE SANDSTONE; DULL
LUSTER; MOD FISSILITY; SMALL TABULAR
ICUTTINGS; MODERATE ROP DEPENDENT DRILL
GAS THRU SECTION; NO OIL INDICATORS.

| SURVEY: 6685' MD, 8.00 INC 50.96 AZI
| 6669.6' TVD

SHALE @ 6720' = DARK GRAY, DARK BLUISH
GRAY; TOUGH TO CRUNCHY TENACITY;
J{RREGULAR TO PLANAR FRACTURE; MASSIVE
{TO PLATY CUTTINGS HABIT; DULL EARTHY
JLUSTER; SILTY GRADING TO GRITTY TEXTURE;
LAMINAE TO THIN STRUCTURE.

| SURVEY: 6777 MD, 9.70 INC 52.10 AZI
| 6760.5' TVD

SILTSTONE @ 6820' = DARK GRAY, BLUISH
GRAY, TO DARK GRAY; TOUGH TO DENSE
TENACITY; IRREGULAR TO PLANR FRACTURE;
MASSIVE CUTTINGS HABIT; DULL EARTHY
JLUSTER; SILTY GRADING TO GRITTY,
IGRANULAR TEXTURE; THIN TO THICK
STRUCTURE.

| SURVEY: 6874' MD, 11.22 INC 44.98 AZI
6855.9' TVD

| SHALE@ 6950'= MEDIUM TO DARK GRAY

WITH MINOR LIGHTER BUFF TO TAN SHALE;P
SOFT TO MOD FIRM; MUSHY CLAYEY TEXTURE;
EASILY HYDRATES AND BECOMES MUSHY TO
|STICKY; MUCH SAMPLE DISSOLVES AND IN
WASHED THRU SCREENS; SILTY AND
GRADING TO SILTSTONE; FINE BEDDED TO
ILAMINATED; THIN PLATY CUTTINGS TO PDC

ICUTTING HABIT WHEN COMPETENT; MODERATE
{CALCAREOUS OVERALL; VERY THIN SANDSTONE
STRINGERS COMMON; NO OIL AND

MODERATE DRILL GAS TO 800 TO 1000 UNITS

{THRU SECTION.

SANDSTONES= LIGHT GRAY TO WHITE WITH
COMMON GREENISH BLUE HUES WITH

IGLAUCONITE; FRIABLE; VERY FINE TO FINE
|GRAINED; OVERALL GRAIN SUPPORTED,;

/CALCITE CEMENT; MOD WELL ROUNDED AND
MOD SORTING; VERY QUARTZOSE TO

IARKOSIC; VERY LOW VISIBLE POROSITY;

INO OIL INDICATORS; SLIGHTLY HIGHER
|GAS THRU SANDSTONES (NOT ALL THE TIME)

INDIVIDUAL THIN CHANNEL SANDS IN SHALE/

|SILTSTONE SECTION.
| SURVEY: 7189' MD, 21.92 INC 51.67 AZI

7159.51' TVD

SHALE @ 7220' = GRAY, BLUISH GRAY, TO
DARK GRAY; APPEARS DARK GRAY TO

BLACK WHEN WET; CRUMBLY TO CRUNCHY
[TENACITY; IRREGULAR TO PLANAR FRACTURE;

[PLATY TO FLAKY CUTTINGS HABIT; DULL
WAXY LUSTER; CLAYEY GRADING TO GRITTY
[TEXTURE; LAMINAE TO THIN STRUCTURE;
VERY CALCAREOUS.

SILTSTONE@ 7350'= MEDIUM TO DARK GRAY TO
VERY DARK BROWNISH BLACK; SOFT TO MOD

FIRM; ARGILLACEOUS AND CLAYEY; BECOMES

MUSHY TO CRUMBLY ON WATER WASH; VERY

MINOR THIN SANDSTONE STRINGERS; GRADES
'TO MOD WATER REACTIVE SHALE; MOD TO
VERY CALCAREOUS; NO OIL INDICATORS;

IMODERATE ROP DEPENDENT GAS.

NOTE= GAS READING THRU THE NIOBRARA
|ARE HIGHLY ROP DEPENDENT; APPROX
1200 GAS UNIT INCREASE PER 10 FT/HR ROP.
| GASSES ARE MUCH DRIER WITH LOW C-4 AND
/ABSENT C-5 THRU SECTION.

{SURVEY: 7476' MD, 37.37 INC 44.08 AZI
17409.08' TVD

SHALE @ 7500' = DARK GRAY, DARK BLUISH

/GRAY, TO BLACK; BRITTLE TO CRUMBLY
ITENACITY; IRREGULAR TO PLANAR FRACTURE;

PLATY TO FLAKY CUTTINGS HABIT; DULL WAXY
LUSTER; SMOOTH GRADING TO GRITTY

[TEXTURE; LAMINAE TO THIN STRUCTURE;

VERY CALCAREOUS.

SILTSTONE= MEDIUM TO DARK GRAY TO OCC
BLACKISH; SOFT TO MOD FIRM; SULL TO SLI

/SPARKLY LUSTER; THIN PLATY CUTTINGS AND

COMMON PDC CUTTING HABIT; MOD TO VERY

ICALCAREOUS; MINOT VERY THIN SANDSTONE

BEDS; PLANAR FRACTURE; FISSIL; GRADING T

{TO LIMEY SHALE; COMMON BLACK CARBON

MATERIAL AS SILT SIZED FLECKS; NO OIL

INDICATORS; MODERATE DRILL GAS THRU

|SECTION.



Q SURVEY: 7677' MD, 46.41 INC 48.07 AZI

NB #6, 6.5" in @7691' ==
£ 17526.62' TVD

REED RSF613M; f;

0042

\

SLI FIRM; DULL TO SLI SPARKLY RESINOUS
JLUSTER; SILTY AND GRADING TO SILTSTONE

Ao Ay

2
<::‘L 5 | SHALE= MEDIUM TO OCC DARK GRAY; SOFT TO

:,) IN PART; LAMINATED WITH SILTSTONE;

<> EASILY HYDRATED AND SOLUBLE IN WATER
JAND EASILY WASHES THRU SCREEN ON

N WATER WASH; MODERATELY CALCAREOUS;
< THIN PLATY CUTTINGS; FISSIL; NO OIL

= /{COMMON CARBONACEOUS MATERIAL FLECKS;

g wIN Jﬁ VIS 40 pH 102 ¢ NO OIL AND MODERATE ROP DEPENDENT DRILL
~ \MWOUT 115, VIS 39 pH 100 |GAS THRU SECTION.

>
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WOB15-20k

RPM 39 + MOTOR
PP 2237
GPM229  _= '

I

|
||

0082

—

-1, 2 3
/ |SURVEY: 7854' MD, 62.21 INC 46.95 AZI
7653.91' TVD

N e

ﬂ\

=
=
N

_f {SHALE @ 7870' = DARK GRAY, DUSKY

BLUE, WITH BLACK HUES; CRUMBLY TO
ICRUNCHY TENACITY; IRREGULAR TO BLOCKY
JFRACTURE; MASSIVE TO PLATY CUTTINGS
HABIT; DULL EARTHY LUSTER; SILTY GRADING
TO GRITTY TEXTURE; LAMINAE STRUCTURE
WITH INTERBEDDED CARBONACEOUS MATERIAL;
MODERATELY CALCAREOUS.

0062

5/03/2011

| SILTSTONE@ 8000'= MEDIUM TO VERY DARK
IGRAY TO BLACKISH; FIRM; SILTY TO SLI

IGRITTY TEXTURE; BUMPY SPECKLED APPEAR
UNDER HIGH MAGNIFICATION; SMALL BLACK
/SPECKS COMMON; CALCAREOUS; OCC THIN
ICALCITE VEINLETS; SCATTERED SHELL
FRAGMENTS; SLI TO MOD SOLUBLE ON WASHING
WHEN CLAY RICH; GRADING TO FISSIL SHALE;
NO OIL INDICATORS; 1200 TO 2000 UNITS OF
DRILL GAS CONTINUES; GAS IS VERY DRY.

0008

| SURVEY: 8108' MD, 79.93 INC 49.31 AZI
| 7739.15' TVD

WOB 6-16k =

ROM 39 + MO
PP 1988 5 L 4

GPM 229

00T8

{SHALE @ 8120' = MEDIUM TO DARK GRAY,
BLUISH GRAY, TO DARK BROWN; CRUMBLY

{TO BRITTLE TENACITY; IRREGULAR TO PLANAR
FRACTURE; PLATY TO FLAKY CUTTINGS HABIT;
DULL EARTHY LUSTER; CLAYEY GRADING TO
IGRITTY TEXTURE; INTERBEDDED WITHIN
SILTSTONE; LAMINAE TO THIN STRUCTURE;
[FLECKS OF CARBONACEOUS MATERIAL; ROP
DEPENDENT THRU SECTION.

| SURVEY: 8235' MD, 87.91 INC 47.64 AZI
{7752.48' TVD

W, VMW{(’\?\\H /\y‘m
00¢Z8

[SILTSTONE @ 8250' = DARK GRAY, GRAY, TO
BLACK; CRUMBLY TO CRUNCHY TENACITY;
IRREGULAR, BLOCKY FOR PLANAR FRACTURE;
MASSIVE TO PLATY CUTTINGS HABIT; DULL
[EARTHY LUSTER,; SILTY GRADING TO
/SUCROSIC TEXTURE; SOME INTERBEDDED
/{CARBONACEOUS MATERIAL; INTERBEDDED
/SHELL FRAGMENTS OF MARL; LAMINAE TO
THICK STRUCTURE; GAS IS SOMEWHAT DRY.

M

oY%

%W\L HMJL“
[\

WOB 6-9k
ROM 40 + MOTC
PP 2366
GPM 229

00€8

N
MW |m11 8. VIS 40
E\\\g T117VIS4 pH99
\\, 2
R | SURVEY: 8359' MD, 92.80 INC 47.93 AZI
|7749.59' TVD

|NOTE= POOH @ 8415' TO PICK UP POWER
[ | DRIVE AND NEW BHA ASSEMBLY

WTN)ll 7+, VIS 44pH 9.9 ’
PR Og-rll 5, VI BH 9.9 ISILTSTONE @ 8450'= DARK BROWNINSH GRAY
¥ -1 {TO OCC LIGHTER BROWN; FIRM TO OCC VERY

5/04/2011

&
=

Wy \W\VJ NW NV

0078

NB#7, 6.5 M@ 841#
SMITH MDi516<

£

3

FIRM; RESENOUS SPARKLY LUSTER; SILTY
| ITO SLI ABRASIVE TEXTURE; FINE PELLETAL

STRUCTURE NOTED IN CUTTINGS; GRADING TO
D ISOFT SHALE; FINELY INTERBEDDED WITH
| Meth c-1

|SHALE; PLATY AND PROBABLY FISSIL NATURE;
NO OIL INDICATORS; MOD TO HIGH DRILL GAS
100K>  |TO 3200 UNITS WHILE DRILLING; NO

Ethn C- 100K>  |CONNECTION GASSES.
Prop C- 100K> ]
Butn C-4 100K>| SURVEY: 8561' MD, 90.24 INC 46.55 AZ|

00S8

100K>  {7742.63' TVD

ISILTSTONE @ 8560' = DARK GRAY, GRAY, TO
BLACK; CRUMBLY TO CRUNCHY TENACITY;

IRREGULAR, BLOCKY FOR PLANAR FRACTURE;
IMASSIVE TO PLATY CUTTINGS HABIT; DULL
, IEARTHY LUSTER; SILTY GRADING TO
L 11 7. viddiphose IGRITTY TEXTURE; SOME INTERBEDDED
MW OUT 11.6, VIS 41 pt 9.9 CARBONACEOUS MATERIAL; INTERBEDDED
b 4 < ICALCITE SEEN IN SAMPLE; LAMINAE TO THICK
) - ISTRUCTURE; GAS IS DRY.

SURVEY: 8656' MD, 88.93 INC 45.41 AZI
L {7744.34' TVD
5
> | SHALE@ 8700'= DARK GRAY TO NEAR BLACK;

LIGHTER GRAY WHEN DRY; FIRM TO OCC SOFT
JAND MUSHY WHEN HYDRATED; MATTE TO SLI

0098

WOB 7-8k =
ROM151 %
PP 2497 5
GPM 280 ;

0048

|RESINOUS LUSTER; GRADING AND INTERBEDDED
WITH SILTSTONE; PELLETAL SHALE/SILTSTONE
HAS A DARKER ALMOST IRIDESCENCE UNDER
BRIGHT LIGHT; SIMILAR IN APPEARANCE TO
ISTATIC EFFECT ON A TELEVISION UNDER
HHIGHER MAGNIFICATION; THIN PLATY CUTTING

5/06/2011 - 5/0%2011
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NB #8, 8.5" in
REED RSF6%3V

T\Ir GAS 29580
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WOB 9-14k
RPM 131
PP 3014 <
GPM 288 T

0088

0068

0006

00T6

00¢6

00€6

00v6

0056

0096

0016

0086

\MWIN117+ IS 44 pH 9.8
MW OUT 11.5,(VIS 49 pH 9.8
@123

N
7
{

b

]

Ttl Gas 3K><10 100@
CO2 20K><10 Ethn C-2 100K;
<10 Prop C-3 100K;

<10 Butn C-4 100K;

<10 Pent C-5 100K;

MWIN 11.7+,VIS 43 pH 9.5
MW OUT 11.6,IS 45 pH 9.4
ﬁ:"l:Z 3,4

T

\

v
LA~

wftv

T
[
|

HABIT; FISSIL; MODERATELY CALCAREOUS;
COMMON SCATTERED WHITISH YELLOW FOSSIL
/SHELL FRAGMENTS; NO OIL INDICATORS; MOD
'ROP DEPENDANT DRILL GAS; NO CONNECTION
GASSES.

{SILTSTONE@ 8900'= MEDIUM TO DARK GRAY;
FIRM TO OCC SLI HARD; SILTY TO SLI
JRIDESCENT LUSTURE; SILTY TO SLI FINE
{ABRASIVE TEXTURE; CLAYEY; GRADING TO
/SHALE; THINLY BEDDED TO LAMINATED;
FISSIL AND COMMON THIN PLATY TO OCC
{TABULAR CUTTING HABIT; MODERATELY TO
OCC VERY CALCAREOUS; OCC FINE QUARTZ
SAND GRAINS SCATTERED THRU SAMPLE;
|SCATTERED WHITISH YELLOW FOSSIL
|SHELL FRAGMENTS; NO OIL AND
/MODERATE DRILL GAS CONTINUES.

SILTSTONE @ 9030' = MEDIUM TO DARK GRAY;
/APPEARS TO BE BLACK; FIRM, CRUMBLY TO
ICRUNCHY TENACITY; IRREGULAR TO BLOCKY
IFRACTURE; MASSIVE TO PLATY CUTTINGS
HABIT; DULL EARTHY LUSTER; SILTY GRADING
{TO GRITTY TEXTURE; LAMINATED BEDDING,
[THIN STRUCTURE; SOME YELLOW FOSSIL
|SHELL FRAGMENTS WITH MARL; SOME

é—.INTERBEDDED SHALE; MODERATE TO

VERY CALCAREOUS; NO OIL AND MODERATE
IGAS.

| SURVEY: 9129' MD, 90.03 INC 47.08 AZI
{7752.59' TVD

[SILTSTONE @ 9160' = DARK TO MEDIUM GRAY;
FIRM , CRUMBLY TO CRUNCHY TENACITY;
JIRREGULAR TO CRUNCHY FRACTURE; LAMINATED
BEDDING, THIN STRUCTURE; TRACE PYRITE
|SEEN IN SAMPLE; DULL EARTHY LUSTER;

MW IN 11.7+,

OUT 116,
c4,2,3
5

e

S 41 pH98
IS 43 pH 9.8

MASSIVE TO TABULAR CUTTINGS HABIT;
/GRADES FROM SMOOTH TO GRITTY TEXTURE;
MODERATE TO VERY CALCAREOUS; NO OIL
JAND DRY GAS.

| SURVEY: 9224' MD, 90.48 INC 47.51 AZI
{7752.17' TVD

ISHALE @ 9290' = DARK GRAY, GREENISH BLUE
{TO MEDIUM BLUISH GRAY; BRITTLE TO

ICRUMBLY TENACITY; IRREGULAR TO PLANAR
JFRACTURE; PLATY TO FLAKY CUTTINGS HABIT;
IDULL EARTHY LUSTER; SMOOTH GRADING TO
IGRITTY TEXTURE; LAMINAE TO THIN
|STRUCTURE; INTERBEDDED SILTSTONE; NO

L

m

N

MJLMW/L

VISIBLE HYDROCARBON INDICATORS.

| SURVEY: 9318' MD, 90.72 INC 47.43 AZI
{7751.18' TVD

i
%

7,VIS 41 pH96

MW IN 11.7,
_ MwouT

pr

ISILTSTONE @ 9410' = DARK GRAY, TO DARK
BROWNISH GRAY; TOUGH, CRUNCHY TO
ICRUMBLY TENACITY; IRREGULAR TO BLOCKY
IFRACTURE; MASSIVE TO TABULAR CUTTINGS
HABIT; DULL, EARTHY LUSTER; CLAYEY

/GRADING TO GRITTY TEXTURE; LAMINAE
{TO THIN STRUCTURE; THIN ARGILLACEOUS
{ZONES SEEN IN SAMPLE; MODERATE TO
VERY CALCAREOUS.

Ttl Gas 3K>| eth C-1 >
Cc0o2 20K> thn C-2 100K>|
op C-3 100K>

tn C-4 100K>|

nt C-5 >

:SHALE@ 9550'= MEDIUM TO DARK GRAY TO
BROWNISH GRAY WITH COMMON DARK BLACKISH
/SPECKS; DULL TO SLI IRIDESCENT LUSTER;

A

V,

wwuwzw/\

CLAYEY TO SILTY TEXTURE; MOD TO VERY
ICALCAREOUS; MOD REACTIVE TO WATER AND
EASILY HYDRATES AND BECOMES MUSHY;
/SCATTERED WHITE FOSSIL SHELL FRAGMENTS;
INTERBEDDED WITH SILTSTONE; SOFT TO

[

w

SLI FIRM; CRUMBLY; THIN PLATY CUTTINGS;
JFISSIL; NO OIL INDICATORS; MOD TO HIGH
DRILL GAS; OBSERVED TO DEGAS AND
|BUBBLE WHEN WET ALONG POSSIBLE
[FRACTURE PLANES.

| NOTE= GAS READINGS INCREASE DUE TO
| REPLACEMENT OF GAS TRAP BLADES;

| NOTE= GAS READINGS ARE CONTINUING TO

in 11.8{ VIS 46 pH 9.6
OUT 11.7+, VIS 46 pH 9.7

BE MOSTLY DRILL GAS AND ROP DEPENDENT,;
VERY MINOR CONNECTION GASSES ARE NOTED;
BACKGROUND CIRCULATION GAS WITH NO NEW
{FORMATION @ SHAKERS ID 200 TO 250 UNITS.

| SILTSTONE@ 9800'= MEDIUM TO DARK GRAY
{TO BROWNISH GRAY FIRM TO OCC SLI HARD;
/SPARKLY TO SPOTTED APPEARANCE WITH
ILIGHT AND DARKER ZONES; CALCAREOUS;

GRADING TO SHALE; SILTY TO FINE ABRASIVE
[TEXTURE; OCCASIONALLY VERY FINE SAND
|GRAINS GIVE A BUMPY APPEARANCE;

INO OIL INDICATORS; MODERATE TO HIGH ROP
DEPENDANT DRILL GASSES; VERY MINOR

ICONNECTION GASSES.

| SURVEY: 9890' MD, 91.24 INC 47.36 AZI



[ — —SEE— \ = - {7742.73' TVD

0066

WOB 11-15k
RPM 131
PP 2908
GPM 282

N 118+, VIS 45 pH 9.1 SHALE @ 9910' = MEDIUM GRAY TO DARK

OUT 188, VIS 46 pH9.0 IGRAY; SPARKLY APPEARANCE; TOUGH,
T ICRUMBLY TO CRUNCHY TENACITY; IRREGULAR
= ITO BLOCKY FRACTURE; PLATY TO FLAKY
CUTTINGS HABIT; SILTY GRADING TO GRITTY
TEXTURE; LAMINAE TO THIN STRUCTURE; HIGH
IREACTION TO DILUTE HCL, VERY CALCAREOUS.
INO OIL; HEAVILY DEPENDENT DRILL GAS ON
IROP.

100K>|

g

\ Ethn C;2 100K> | SURVEY: 9984' MD, 90.93 INC 47.27 AZI
3
C-5

0000T

100K>  {7740.95' TVD
100K>|
100K>| SILTSTONE @ 10040' = DARK GRAY MEDIUM
BLUISH GRAY; VERY GRITTY APPEARANCE;
DENSE, CRUNCHY TO STIFF TENACITY;
JIRREGULAR TO BLOCKY FRACTURE; MASSIVE TO
NODULAR CUTTINGS HABIT; DULL EARTHY
JLUSTER; GRADES FROM SILTY TO GRANULAR
{TEXTURE; INTERBEDDED SHALE; LAMINAE TO

1.8, VIS 43 ;‘EH 9.4 THIN STRUCTURE; VERY CALCAREOUS.

WOB 11-14k =
RPM 120
PP 2826
GPM 282

00TOT

ll 7+, 3pH9.4
SURVEY: 10078' MD, 90.79 INC 46.88 AZI
|7739.95' TVD

SHALE @ 10160' = DARK GRAY TO MEDIUM
BLUISH GRAY; TOUGH, CRUNCHY TO CRUMBLY
ITENACITY; IRREGULAR TO PLANAR FRACTURE;
IMASSIVE TO PLATY CUTTINGS HABIT; DULL
{EEARTHY LUSTER; CLAYEY GRADING TO

)) g SILTSTONE; LAMINAE TO THIN STRUCTURE;

WU

N\
—

00201

MODERATE TO HIGH DRILL GAS; VERY
CALCAREOUS.

W

A

SURVEY: 10268' MD, 90.38 INC 46.45 AZI
7737.85' TVD

j ISHALE @ 10280' = DARK GRAY TO MEDIUM
GRAY BLACK; TOUGH, CRUNCHY TO CRUMBLY
SN TENACITY; IRREGULAR TO PLANAR FRACTURE;
W INTL8, VIS 44 IMASSIVE TO PLATY CUTTINGS HABIT; DULL
OUTAL7+, VIS & pH g IEARTHY LUSTER; CLAYEY GRADING TO
| ISILTSTONE; LAMINAE TO THIN STRUCTURE;
i

5/09/2011
WOB 7-13k
RPM 120
PP 3001
GPM 282

MODERATE TO HIGH DRILL GAS; MODERATE
{TO VERY CALCAREOQUS.

00€0T

i
w

{7736.26' TVD

V

A
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Q
o
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00101

00S0T

f | SURVEY: 10362 MD, 90.34 INC 46.42 AZI

{SHALE@ 10410'= MEDIUM TO DARK GRAY W/

/MINOR LIGHTER GRAYISH BROWN; SOFT TO OCC

FIRM; MOD WELL HYDRATED AND MUSHY;

THIN PLATY CUTTING HABIT; MOD CALCAREOUS
i JOVERALL; SCATTERED YELLOW TO WHITE

MethC-1

\f/w\/ s
w

JFOSSIL SHELL FRAGMENTS; DULL TO SLI
IRIDESCENT LUSTER; GRADING TO SILTSTONE
MUSH OF THE SAMPLE IS WASHED AWAY WHEN
100K> CLEANING OFF DRILLING MUD; MODERATE TO

EthniC-2 100K>  HIGH ROP DEPENDENT DRILL GAS CONTINUES;
Prop‘C-3 100K>| NO CONNECTION GASSES.

Butn 4 100K>
Pent 100K>

| SURVEY: 10553 MD, 90.62 INC 45.94 AZI

7736.00' TVD
&\ |
= | SILTSTONE@ 10600’ = MEDIUM GRAY TO
7S ETH oe ILIGHTER BROWNISH GRAY; FIRM AND

WOB 11-16k
RPM 125-141
PP 3032
GPM 281

1

fgl 6,VISA8 pH 9.2 IBRITTLE TO CRUNCHY; SILTY TO GRITTY
ITEXTURE; DULL TO BUMPY SPECKLED

IAPPEARANCE; MOD CALCAREOUS; PELLETAL

|COMPOSITION FAIRLY OBVIOUS ON HIGH

IMAGNIFICATION; GRADES TO MUCH SOFTER AND

IHYDRATABLE SHALE; THINLY BEDDED TO OCC

ILAMINATED STRUCTURE; COMMON BLACK

— ICARBONACEOUS MATERIAL FLECKS THROUGHOUT

SAMPLES; NO OIL INDICATORS; HIGH DRILL

IGAS CONTINUES.

0090T

00401

| SURVEY: 10745' MD, 90.45 INC 45.33 AZI
[7734.00' TVD

ISILTSTONE @ 10780' = DARK GRAY, MEDIUM
|GRAY, TO BROWNISH GRAY; FIRM, CRUNCHY
{TO CRUMBLY TENACITY; IRREGULAR TO BLOCKY

N 1LE, V,Q%EPH o IFRACTURE; PLATY TO NODULAR CUTTINGS

WWM

WOB 18-20k
RPM 140
PP 2763
\GPM 288

VAN
00807

115+, VS 42 pH 9.6 IHABIT; DULL TO SPARKLY LUSTER; SILTY

|GRADING TO GRITTY SILTSTONE TEXTURE;
IHIGH PELLETAL CONTENT; SOME INTERBEDDED
ISHALE AND CARBONACEOUS FLECKS; LAMINAE
ITO THIN STRUCTURE; STRONG REACTION TO
IDILUTE HCL, VERY CALCAREOUS; NO OIL;
IMODERATE TO HIGH DRILL GAS.

VMl

S AN

) | SURVEY: 10932' MD, 90.00 INC 46.02 AZI
|7733.37" TVD

A
0060T

{SHALE @ 10940' = DARK GRAY TO MEDIUM
|GRAY; BRITTLE TO CRUMBLY TENACITY;
JRREGULAR TO PLANAR FRACTURE; PLATY TO
{TABULAR CUTTINGS HABIT; DULL EARTHY

1 ILUSTER: INTERBEDDED WITHIN SILTSTONE:

v
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b Meth C-1 100K>|

/ Ethn C-2 100K>

N Prop €-3 100K>|

/ Butn/C-4 100K>|
Pent C-5 100K>

-

i
?
5

MW IN 1136, VIS 46 {pH 9.3
MW OUT 11.6+, VIS46 pH 9.2

g
f
]

CLAYEY GRADING TO GRITTY TEXTURE;

{LAMINAE STRUCTURE; NO OIL INDICATORS;
IMODERATE TO HIGH DRILL GAS.

|SILTSTONE@ 11100'= MEDIUM BROWNISH GRAY
{TO GRAY; FIRM TO OCC BRITTLE AND SLIGHT
{HARD; CRUMBLY TO CRUNCHY; BUMPY TO

|SLI IRIDESCENT APPEARANCE; MOD
JARGILLACEOUS; CALCAREOUS; SMALL PLATY

CUTTINGS HEAVILY REWORKED IN LATERAL

|SECTION; GRADING TO SOFTER SHALE
JAND OCC VERY FINE SAND GRAINS SEEN;
INO OIL AND MODERATE DITCH GAS CONTINUES.

|SHALE@ 11160'- MEDIUM GRAY TO OCC GRAY
BLACK; DRIES TO A LIGHTER BROWNISH GRAY;
|SOFT TO SLI FIRM; EASILY HYDRATABLE AND

MUSHY; PDC CORREGATED TO THIN PLATY

ICUTTING HABIT WHEN MORE COMPETENT,
{THINLY BEDDED AND FISSIL; INTERBEDDED
WITH SILTSTONE; SCATTERED BLACK CARBON

MATERIAL FLECKS; SMOOTH TO SLI

ISILTY TEXTURE; MODERATELY CALCAREOUS;

OCC WHITISH YELLOW FOSSIL SHELL

JFRAGMENTS; NO OIL AND DITCH GAS IS

HIGHLY ROP DEPENDENT.

| SILTSTONE@ 11360'= MEDIUM GRAY TO DARK
|GRAY WITH BROWN HUES; FIRM; SILTY TO

FINE ABRASIVE TEXTURE; BRITTLE AND SLI
CRUNCHY; MOD CALCAREOUS; MOD CLAYEY

JAND CLAY WASHES OUT IN WATER; DULL TO

OCC SPARKLY TO SLI IRIDESCENT LUSTURE;
PELLETAL SILTSTONE OBSERVED AS BUMPY

JAPPEARANCE WITH DARK GRAY BLACK PELLETS
IN LIGHTER GRAY MATRIX; SEEN TO DEGAS
/SLIGHTLY UNDER WATER; POSSIBLE
|SECONDARY FRACTURE POROSITY; NO

OIL INDICATORS.

\ W IN;11.6+, VIS 46 pH 9.3
W OUT 11.6, VIS41 pH 9.3

| SURVEY: 11407 MD, 90.00 INC 48.85 AZI
{7734.00' TVD

|SHALE @ 11450' = MEDIUM GRAY TO DARK

GRAY; TOUGH, CRUMBLY TO CRUNCHY
TENACITY; IRREGULAR TO PLANAR FRACTURE;
PLATY TO FLAKY CUTTINGS HABIT; DULL

[EARTHY LUSTER; CLAYEY GRADING TO
IGRITTY SILTSTONE TEXTURE; LAMINAE

|STRUCTURE; MODERATE TO HIGH REACTION

'TO DILUTE HCL, VERY CALCAREOUS; SOME

{THIN INTERBEDDED CARBONACEOUS MATERIAL;
NO OIL; MODERATE GAS DEPENDENT ON ROP.

| NOTE= POOH @ 11567 FOR A NEW BIT.

/SILTSTONE= VERY DARK GRAY TO GRAY; DRIES

MU

ISOMEWHAT LIGHTER; FIRM TO SLI HARD;

CRUNCHY TO CRUMBLY; MODERATELY
CALCAREOUS; DULL TO SPARKLY LUSTER;

‘BUMPY PELLATAL APPEARANCE IN SOME
ICUTTINGS; GRADING TO MORE ARGILLACEOUS

.
%

5

A

SHALE; HACKLY TO PLANAR FRACTURE; VERY
THINLY BEDDED TO LAMINATED STRUCTURE;

FISSIL; THIN PLATY TO MODERATELY
'REWORKED IRREGULAR CUTTING HABIT;
|OCC SEEN TO SLOWLY DEGAS IN WET

MW IN 11.6, VIS 41 pH 9.1
MW-QUT 11.6, IS 44 pH 9.1

—

SAMPLE TRAY; MODERATE TO HIGH ROP
DEPENDENT DRILL GAS; GAS IS DRY WITH
VERY LOW C-3 AND TRACE C-4 IN

|CHROMATOGRAPHY.

m

s
J

/SHALE@ 11800'= MEDIUM TO DARK GRAY TO

OCC BLACKISH IN NATURAL SUNLIGHT;

FIRM TO OFF SOFT AND MUSHY; MOD
|SILTY OVERALL; OBSERVED TO BE SOLUBLE
ION WATER WASHING; GENERALLY MODERATE

CALCAREOUS; VERY THINLY BEDDED AND

IGRADING TO AND INTERBEDDED WITH SILTST,;
MODERATE TO OCC HIGH DRILL GAS; NO

APPARENT CONNECTION GASSES; NO OIL

INDICATORS,

IN 11.5, VIS 42 pH 8.8
UT 11.7, VIS/46 pH 9.0

.

;

3 3
<10 % Mgth c1

<0/ g Tt Gas 3K>
<0

100K>)

co2 20K5<10 Ethn C-2 100K

600 210 > Prop C-3 100K>
— <TI0 n C-4 10

j 1 <1oj Pent C-5 100K>]

NOTE= GASSES CONTINUE TO BE DRY AND

|DEPENDENT ON ROP AS TO MAGNITUDE. THERE
| ARE NO APPARENT CONNECTION GASSES.

{SURVEY: 11887' MD, 91.75 INC 48.66 AZI

7729.00' TVD

{SHALE @ 11940' = DARK GRAY, TO MEDIUM
/GREENISH GRAY; TOUGH, CRUNCHY TO

CRUMBLY TENACITY; IRREGULAR TO PLANAR

IFRACTURE; PLATY TO FLAKY CUTTINGS HABIT;

EARTHY, DULL TO WAXY LUSTER WHEN WET;
CLAYEY GRADING TO GRITTY TEXTURE;

LAMINAE TO THIN STRUCTURE; INTERBEDDED
/SILTSTONE; MODERATE TO HIGH REACTION TO
DILUTE HCL, MODERATELY CALCAREOUS; NO
OIL; DRY GAS.

SURVEY: 12078' MD, 91.82 INC 47.26 AZI

7722.85' TVD
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N.11.5, VISA3 pH 9.1
UT 11.4, V{S 42 pH 9.1
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SHALE @ 11940' = DARK GRAY, TO MEDIUM
GREENISH GRAY; TOUGH, CRUNCHY TO
CRUMBLY TENACITY; IRREGULAR TO PLANAR
FRACTURE; PLATY TO FLAKY CUTTINGS HABIT;
EARTHY, DULL TO WAXY LUSTER WHEN WET;
ICLAYEY GRADING TO GRITTY TEXTURE;
LAMINAE TO THIN STRUCTURE; GRADING

{TO SILTSTONE; HIGH REACTION TO DILUTE
HCL, VERY CALCAREOUS; NO OIL; DRY GAS.

{SURVEY: 12172' MD, 91.82 INC 46.84 AZI
7719.86' TVD

SHALE @ 12220' = DARK GRAY, MEDIUM GRAY;
TOUGH, CRUNCHY TO CRUMBLY TENACITY;
IRREGULAR TO PLANAR FRACTURE; MASSIVE
'TO PLATY CUTTINGS HABIT; DULL EARTHY
LUSTER; CLAYEY GRADING TO GRITTY
SILTSTONE TEXTURE; LAMINAE TO THIN
ISTRUCTURE; VERY CALCAREOUS; SOME

'THIN INTERBEDDED CARBONACEOUS MATERIAL;
DRY GAS; NO OIL.

[SILTSTONE@12360'= MEDIUM TO DARK GRAY TO
{TO BROWNISH GRAY; FIRM TO MOD BRITTLE
JAND SLI HARD; DULL TO SPARKLY LUSTER;

/SLI IRIDESCENT LUSTER WHEN DRY;

ISILTY TO SLI GRITTY TEXTURE; GRADING

FROM SHALE TO OCC MOD COARSE SILTY WITH
VERY FINE SAND GRAINS; MODERATELY
CALCAREOUS AND FASR REACTION TO HCL;

IPROBABLY FRIABLE; THINLY BEDDED WITH

SHALES; THIN PLATY TO SCALY CUTTING

{HABIT; NO OIL INDICATORS; MODERATE
'ROP DEPENDENT DRILL GASSES.

ISHALE@ 12510'= DARK GRAY TO BLACKISH IN
ISUNLIGHT; RESINOUS TO MATTE IRIDESCENT

LUSTIER; PLANAR FRACTURE; COMMON

{BED/LAMINAE PARTINGS; INTERLAMINATED
WITH SILTSTONE; SOFT TO OCC FIRM; MUCH

SHALE MAY BE LOST IN LATERAL SECTION

DUE TO DRILL PIPE ABRASION AND HYDRATABL
INATURE OF SHALES; MODERATELY CALCAREOUS;

NO OIL INDICATORS AND MODERATE DRILL GAS

29

N MW (S%UT 11.6,

= Met 100K>
¢ EthnC-2 100K>
¢ PropC-3 100K>
Butn C-4 100K>
Pent C-5 100K>
|
:’gii) é
W I 11.6, VISf41 pH 9.6 J
S46 pH 9.3

[THRU SECTION.

|SURVEY: 12647' MD, 90.82 INC 45.89 AZI
{7703.00' TVD

[SILTSTONE @ 12670' = DARK GRAY TO MEDIUM
BLUISH GRAY; TOUGH, CRUNCHY TO CRUMBLY

TENACITY; IRREGULAR TO BLOCKY FRACTURE;

IMASSIVE TO TABULAR CUTTINGS HABIT; DULL

[EEARTHY LUSTER,; SILTY GRADING TO GRITTY
{TEXTURE; GRADES TO SHALE; LAMINAE TO

'THIN STRUCTURE; VERY CALCAREOUS; NO OIL;

MODERATE TO HIGH GAS.

W%M

{SURVEY: 12742' MD, 90.38 INC 45.17 AZI

7702.00' TVD

[SILTSTONE @ 12790' = DARK GRAY, MEDIUM
BROWNISH GRAY; TOUGH, CRUMBLY TO

[ MW IN 115+, Vis 43 pH 9.5
W OUT 1.6, VIS 46 pH 93

Il
N

ICRUNCHY TENACITY; IRREGULAR TO BLOCKY
JFRACTURE; MASSIVE TO TABULAR CUTTINGS
{HABIT; DULL EARTHY LUSTER; SILTY GRADING

TO GRITTY TEXTURE; LAMINAE TO THICK

/STRUCTURE; VERY CALCAREOUS; MODERATE TO

[N

VERY CALCAREOUS; MODERATE TO HIGH DRILL
IGAS.

| SHALE@ 12900'= MEDIUM TO DARK GRAY;

/SLI FIRM TO DOMINANTLY SOFT; DULL TO
'SLI IRIDESCENT LUSTER; SMOOTH TO

SILTY TEXTURE; THINLY BEDDED AND

FISSIL; INTERLAMINATED WITH SILTY BEDS;
MODERATELY CALCAREOUS; THIN PLATY TO

|SCALY CUTTINGS; CUTTING QUALITY POOR

DUE TO HEAVY REWORKING IN LATERAL
SECTION; SLI SOLUBLE AND CLOUDS WATER

WHEN SOAKED; NO OIL INDICATORS; MODERATE

Meth C-1 100K>
Ethn C-2 100K>
Prop C-3 100K>
Butn C-4 100K>
Pent,C-5 100K>

DRILL GAS CONTINUES.

SILTSTONE@ 13000'= MEDIUM GRAY TO
'BROWNISH BLACK; FIRM AND BRITTLE TO OCC

CRUNCHY; CALCAREOUS; DULL TO SPARKLY

|

MJ“

/f v
£
=
o=

N 11.7, VIS 45 pH 9.1
UT 11.7+, VIS 48 pH 9.1

JLUSTER; PELLETAL NATURE SEEN IN HIGH
IMAGNIFICATION IN NATURAL LIGHT;
/SILTY TO SLI ABRASIVE TEXTURE; THINLY

BEDDED; VARIABLE FROM PURELY SILT TO

ICLAYEY SILTSTONE; NO OIL INDICATORS;
/MODERATE TO OCC HIGH ROP DEPENDENT
DRILL GAS CONTINUES; SLIGHTLY DARKER
/MOVING UP SECTION.

|NOTE= GASSES THRU TD CONTINUE MODERATE
JHIGH AVG 1000 UNITS @ 30 FT/HR. GASSES

ARE STILL VERY DRY.



The log data, interpretations and recommendation provided by Canrig are inferences and assumptions based on measurements of drilling fluids. Such inferences and assumptions are not infallible and reasonable professionals
may differ. Canrig does not represent or warrant the accuracy, correctness or completeness of any log data, interpretations, recommendations or information provided by Canrig, its officers, agents or employees. Canrig does

not and cannot guarantee the accuracy of any such interpretation of the log data, interpretations or recommendations and Company is fully responsible for all decisions and actions it takes based on such log data, interpretations
and recommendations.

Y ) NOTE= TD 13202' REACHED AT 14:45 HRS ON
05/15/2011
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